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There were no serious staff losses during the year. Coupled with 
the encouraging and successful recruitment, this is attributed to the 
positive Kajubi salary recommendations of May. Hence the staff position 
both in Headquarters as well as in the SUbstations improved tremendously 
during 1976. J. Okaronon who had been on Post Graduate studies in 
Michigan returned after obtaining a Masters degree in fisheries. Several 
Reeearch Officers were recruited in the year as Research Officers Grade 
III. These included Messrs. J. Oporor (Biochemistry and pollution), 
Wandera and E. Okemwa (Fishery biology) and J. Odongkara (Fishery 
Economics). The recruitment of these Scientists greatly boosted the 
strength of the 'Organization particUlarly as F. Bugenyi (Pollution and 
Limnology) L. Mwebaza-Ndawula, J. Balirwa (Fishery Biology) had been ~ 
recruited towards the end of 1975. 
Mr. T.O. Acere was recruited and posted to the Kisumu Substation 
as Officer in charge. Two newly recruited scientists arrived from 
the USAID as a continuation of the U3AID assistance to EAFFRO. These 
were Dr. R.S. Benda assigned fishery Biology and Biostatistics and 
Mr. T. Powell assigned fishery biology. Mr. G. Mbahinzireki a graduate 
from Makerere University, was recruited as counterpart to Mr. Powell 
whilst Mr. O. Mainga was recruited from Nairobi University as counterpart 
to Dr.. Benda. 
Similarly, in the Mwanza SUbstation, two new USAID biologists 
arrived as replacement of the initial team. The two viz, Dr. R.S. Muller 
and G. Kukowski are settling down to their new duty station after several 
months stay in Kisumu clearing resource equipment etc. C.F. Opus a 
graduate from Makerere University and Apollo Awino a graduate from Russia 
were recruited to counterpart Dr. Muller and Mr. K~owski respectively. 
Mr. D.L. Ocenodongo was in the meantime posted to Mwanza as officer in 
charge after the resignation of Mr. Nhwani. 
TRAINING 
The majority of the research staff as indicated above are fresh from 
Universities without profesional or post graduate training. There is .~ 
therefore a dire need to see these scientists properly trained in their 
various disciplines. Arrangements for training through the Technical 
Assistance Cordination Section and the Directorate of Personnel are 
often slow and fruitless and it becomes imperrative to make individual 
arrangements between the research Organization and training Institutions 
locally or overseas. The morale of the E.A. Community particularly as 
depicted by apparent lack of support in E. Africa has greatly weakened 
the enthusiasm of potential donors for overseas training. Unless the 
E. African Community will in future be prepared to foot the training billa 
in their entirety, it will become virtually impossible to win the support 
of overseas institutions for the training of E.A. Co~munity workers. 
Despite these problems, it has been possible to continue the post 
graduate t~aining of B. Wanjala and F. Chale at Oregon and Michigan 
respectively through the kind co-operation of the USAID. Mr. T. Guluka 
the Fisheries Statistician also proceeded to the University of Washington 
for postgraduate training through similar arrangements, Mr. H. Okollo 
the Master fisherman received an extension for his training in Norway 
through the kind assistance of NORAD. He is due back towards the end of 
the ye~r. • 
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RESEARCH BOA.TS 
M.V. "IBIS" 
The Research Vessel M.V. "IBI.3" was kept very busy during the 
year. The vessel gave very satisfactory service and covered the 
following research cruises:-
January:- Uganda Waters, Buvuma, Hannington, Ingira Bays 
February:- Tanzania Waters - Western, Musoma and Speke Gulf 
March:- Uganda Waters, Buvuma Channel, Hannington and Ingira Bayl 
May:- Uganda Waters - Entebbe 
May/June:- Serviced inflatable life Raft at Mombasa. 
June:-. Tanzania Waters - Emin Pasha Gulf, Mara, Ikungu and Sugut 
July/August:- Uganda Waters - Ingira Bay, and Duruma Channel 
September:- Tanzania Waters 
" October:- Uganda Waters - Ingira Bay, Buvuma hannel, Dagusi 
November:- Maintenance at the E. African Railways Workshops in Kisuml 
M'JV. "CORMORANT" 
The Research Vessel "Cormorant" was finally fitted at the Railways 
Workshops in Kisumu. Towards the middle of the year the "Cormorant" 
was put under intensive trials in the Uganda Waters ~f Lake Victoria 
in ~rder to test her manourverability, efficiency of her Winch, Otter 
boards and trawl net which had earlier been fabricated by the Gear 
Technician. The vessel is now fully operational and was temporarily 
transferred in October to the service of the Kisumu Substation f~r 
stock assessment in the Nyanza Gulf. 
RESEARCH WORK OF THE ORG~NIZATION 
Both the Freshwater Fisheries Specialist Committees the Joint 
Frsheries Research Cordinating Com~ittee and the £.A. Natural Res~urces 
Research Council" have examined and approved EAFFRO's quinquenial researc 
programmes. However, the heavy loss of staff in the previ~uB three 
years· has meant a serious drawback on the progress of the rese~rch 
, projects•. The.recent successful recruitment of new staff brought in 
either scientific personnel yet unfamiliar with the environment ~r 
inadequately trained to be able to substantially contribute to EAFFRO's 
research effort immediately. Much of the latter half of the year when 
these new staff arrived was therefore spemt in preparation of suitable 
research projects, arrangements of training programmes and familiarising 
the ~ew staff with species and various habitats. Hence scientific 
output was drastically slowed during the year although go~d signs for 
rejuvination seem to be apparent. 
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Mr. P. B~sR~ihwaki, a Senior Research Offi~ur continued his studies 
on Haplochromis from the northern part of Lake Victoria. He was joined 
at the end o"r-The year by Hr. E. Okernwa a Research Officer Grade III.  
Their work has mainly been in the f0llowing areas:-
1. Gillnetting fnr Haplochromis in shallow waters. 
2.  Analysis of gillnetc:atches--obtained in the previous years. 
3.  Analysis of data collected during certain surveys conducted 
on other lakes 0ther than Lake Victoria. 
4. Growth studies in aquaria.  
5•. TaxC"nC"mic studies using protein electrophoresis.  
Gillnetti~g and data Analysis 
Gillnetting for lIaplochromis continued' using gillnets in shallt'W 
waters of Northern parts of Lake Victoria. The gillnet meshes ranged 
frflm 1" to 3"~ The catches ,I.ere examined in relation to catch com'OJ"siti"n 
as far as larval embryo feeders and none embryo feeders were conce~ned. 
Information of fecundity, feeding habits and gr0wth was recorded. 
Data a.nalysis revealed that over 35% ("If the fish caught were 
breeding each month, peaking during the months (If April and August when 
the percentage was over 60% and 70% respectively. Catch comp~sition 
varied from time to time, some species e.g. H. obesus, H. parviden 
disappearing from catches for several months: Another interesting 
nbservation was sudden appearance of Labeo during the months nf March 
and April (when the rainfall was heavy) Table below shows paedophagus 
species collected. 
Species No. (If s. L. Mean Fecun- Mean Wt Mean 
fish range S. L. dity fecun- range wt 
range dity 
H. ~besus 260 94-158 130.0 20-360 157 31-147 90.4 
H. maxillaris 14 97-139 117.5 38-196 115 23-99 55.4 
-
H. parviden 10 114-155 128.2 50-417 155 40-101 6(j.2 
H. cr)']?t odon 4 77-102 91.8 16-68 50 10-29 20.7 
H. microdon 1 115-115 115 111-111 111 48-48 48 
H. cronus 2 111-112 115,5 142-192 166 50-52 51 
The m~st abundant paedophagus species in the lake, like the previous 
year is H. obesus. It is also the most fecund. No specimen ~f 
.!!.. melan"OpteruC!.. was obtained. 
The relationship between fecundity and size (weight f'lr length) 
showed a big scatter of pointsft Length-weight relationship indicated 
that,growth in length tails off rapidly while the grflwth in weight 
ennt1nues and becomes asymptotic at a much later time than that taken 
by length. 
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'me relationship between predation and prey (larvae plus embryo) was 
assessed by taking average quantity of larvae plus embryos encountered. in the gut 
of fishes of certain length ranges. The quantity o~ food items was plotted 
against mean standard length. Table below gives the analysis. 
S.L. range Mean S .L. Embryos larvae Embryos No. fish Food items 
m.m. larvae examined per fish 
90-100 95.0 65 0 65 3 21.7 
101-110 108.0 31 57 88 5 17.6 
111-120 115.4 85 5 90 5 18.0 
121-130 123.8 133.4 336 1670 41 40.7 
131-140 136.1 1432 580 2012 54 37.3 
141-150 144.4 937 393 1330 26 51.2 
151-160 153 ..6 157 1 158 3 52.7 
Table above shows that the rate of predation incTeases as the predator 
grows larger. As expected the embryos are mre abundant than larvae in the fish 
gut - this is due to the faqt that there are fewer larvae than embryos at any 
moment in the lake (mortality) and it is easier to capture an embryo (immobile) 
than a larvae (mobile) in water. 
Growth Studie,s 
On aquaria work involving growth studies, weighing and measuring live 
H. obesus continued. The fish under examination will be three years old by 
December 5th 1976. Growth rate continued to be poor. Sex characters (e.g. 
colouration) were first observed at an average total length of 65 m~. Breeding 
was estimated to first take place at an average total length of over 10Omm. 
Tge largest spedimens at an age of about 3 years were 135 mID total length. Com-
parison of acquaria data with field data indicated that the sizes of ~. obesus 
attaingd in the lake were far beyond the reach of specimens reared in aquaria. 
Growth studies using otoliths - the preparation of otoliths for growth 
studies was started with the hope of taking these otoliths to Crisps Institute 
of Ocegnoeraphy, California, where new techniques were to be demonstrated in the 
use of otoliths for growth studies. Miss Apama and WlI'. r,lwangi were involved in . 
otcliths extraction and they were even able to extract otoliths from fich larvae 
In all otoliths were extTacted from eight different genera of fish, each otolith 
carefully being sealed in plastic paper containing information on that particular' 
fish. The otoliths collection included those of fish of known age obtained from. 
EAFFRO aquarium. 
During the Workshop the otoliths were ground using Aluminium oxide in an 
oil emulsion on glass slabs. The otoliths were then polished on a silk cloth 
using Diamond polishing compound after which the otoliths were cleared and 
mounted in an oil emulsion and examineu under an oil emulsion lens. All otolit 
examined revealed rings ::Lightly packed together. Those otoliths from fish of 
age contained number of rings which were !l.pproxi.mo.tely equal to the age of fish' 
(in days). The ring count was less than the number of days becouse the peri-
pheral parts of the otoliths wear away during grinding - leading to loss of 
~eripherial rings. The technique worked well with short-lived fish species 
(e.g. life span of 6 years). In the long-lived fish species, it was found that 
the deposition vf the daily rings is obscured and as such reading the otoliths 
becomes difficult. 
-
, 
.. .. 
ELECTROPHORESIS 
~e gut 
Electrophoresis work has continued using buffer from glycine and 
Tris compounds. We have continued to use a gel medium since the other 
media are not available. Staining reagents remained Phenazine metho-
sulphate (PMS), Nitroblue Tetrazolium (HBT) in the presence of buffer and 
NAD. The work has covered various enzymes. Malate, Lactate, Alcohol, 
Sobil dehydrogenases, Hexokinase, Tetrazolium oxidase. At the moment there 
are about 30 gel slabs containing enzyme bands. These gels will be 
photographed soon and analysed. It is hoped to keep studying these 
enzymes using different tissues in the fish. We also hope to conduct a 
survey around Lake Vietoria to collect specimens from various areas to 
assess protein differences connected with localities. Our preliminary 
result~ have been reported earlier (Annual Reports 74/75). We have been 
able to separate species in different genera and species from the same 
genus. We have also been able to show that same ~nzymes exhibit different 
characteristics in different tissues of a species. 
\ 
THE ECOLOGY OF HAPLOCHROMIS IN T~1E 
OF LAKE VICTORIA 
NOR';·llERN WATERS 
Mr. E. Okernwa Research Officer ijrade III newly recruited will 
cellaborate with Mr. P. Basasibwaki on ecological study of the 
Haplochromis in the Ugandan waters of Lake Victoria. 
Obdectively this study will vover:-
(1) Spatial and vertical distribution; 
(ii ) Species composition, sex ratio, length and weight frequencies; 
(iii) Breeding seasons and habitat selection 
(iv) Executing Tagging/Recapture experiments; 
(v) Population rates - growth rate, mortality and recruitment rates; 
(vi) The effect of these active gears and Beach seining activity 
on the population structure and breeding potential of the 
major commercial Haplochromis group (to be selected for this 
study) • 
m 
With this and other biological and ecological information it would be 
possible to indic~te among other things, the segment of the Haplochromis 
group, (to be selected for this study) harvestable by the trawlers the 
precise periods and localities where fishing by these kinds of gears is 
either destructive or productive within the biological rationality of the 
groups .. 
• 
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EAFFRO has for a long time studied the general Limnology of 
E. African Lakes and Rivers in relation to nutrient distribution, 
chemical, biolcgical and physical Limnology. Due to certain staff 
changes and Mr. Ghale's proceeding for post-graduate studies overseas, 
the study suffered~ However the recruitment of Mr. F. Bugenyi, Research 
Officer Grade II and Mr. J. Oporor, Research Officer Grade III will see 
increased and expanded involvement to cover aquatic pollution and 
biochemical studies for fish. 
The two scientists have spent sometime acquainting themselves with 
equipment, reviewing literature and establishing contacts with relevant 
Institutions in the Universities and the Government Department!! f .. r 
purposes of sharing equipment and literature. An understanding has 
therefore been reached with the Industrial Resea~ch Organization, Nairobi 
Makerere University; Nairobi University and t~e Government Chemist 
Kampala. The Scientists have also had an opportunity to acquaint them-
selves with Lakooand Rivers of particular interest e.g. Naivasha, Baringo, 
Elmenteite, Nakuru, Mobutu Sese Seke, Victoria, George, Idi Amin and Rive 
Nzoia. Research Programmea have also been compiled for Limn~logy, Aquatic 
Pollution and Biohhemical studies. 
Data collection so far has been concerned with the following:-
(a) Establishment of the present compesiti~n and degree of . 
puri ty of ~he maj or components of the East African aqua"tic 
environment in order to provide baseline data upon which 
futu~c studies will be cOMpared; 
(b) identification of the nature and sources of the common and 
im,~rtant pollutants; . 
(c) monitoring likely sources of pollution and advising en its 
prevention, is aimed at. Hence a sampling schedule was 
drawn up for R. Nzoia and Lakes George and Idi Amin. 
There is a papermill factory at Webuye, Kenya, which pours its 
industrial effluent into River Nzoia. The effluent, supp~sedly, contains, 
alot of organic matter (which affects the B.O.D. of the river), sulphides 
and chlorine. If these are present in excessive amounts,' they may be 
toxic to the river life, especially fish. Sampling of the river once 
every two months was initially aimed at, but so far only one sampling 
visit has been ~ade in October 1976, after the initial survey of the 
factory in May. Much more work will be done to try and analyse the' 
chemi~al composition of the effluents and their effect on fish. 
Copper pollutibn studies in Lakes George and Idi Amin 
There is a copper mine at Kilembe, Kasese in Uganda, which has been 
in operation since 1956. The copper ions, in excess amounts, are toxic to 
aquatic life. This toxicity is governed by a number of water quality 
characteristics. In this study, therefore, a number of water quality 
parameters are analysed as well as the concentration of copper. Initially, 
the analysis is restricted to water, but later on it is to cover the lake 
sediments, the fish and their foods. 
Sampling was started in March 1976. It was originally intended to be 
once every two months as follows: r1arch, Nay, July, September, Nover.Jber 
and January. Due to transport problems, sampling has been done only three 
times: March, May/June and October/November. The samples were taken over 
the following representative sampling sites: 
(i)  R. Nyamwamba before it passes the mining area. 
(ii)  R. Nyamwamba just after crossing the mining area, 
(iii) At the mouth of tha river to Lake George 
(iv) Midway between site (rII) and at the beginning of Kazinga 
Channel; 
(v) At the beginning of Kazinga Channe~ 
(vi) Middle of Kazinga Channel 
(vii ) Khawaythe channel joins Lake Idi Amin. 
(viii ) Midway between site (vii) and the outlet of R. Semliki 
(ix) The outlet of_R. Semliki. 
Analysis o~ the samples is by the following equipment: 
pH Visual comparator 
pH metel: (CORNING ELL) 
" Hach model CA-24 WR test Kit.  
Hach conductivity meter model 2200 (for Nacl) 
-Conductivity meter (Corning EEL) 
Hach model DR-EL Portable Water Engineers lab -
calr-rimete r.  
EEL model 240 AAS 
EEL flame photometer.  
Results ~o far obtained 
Results so far obtained give a range uf copper ion concentration 
in water of 0.07 - 0.14 ppm. The presence of the free copperiohs 
_in water depends on the water hardness, dissolved oxygen, pH and 
temperature, to mention only a few. These factors have ranged as 
follows: 
Hardness (ppm) 50-250 
Dissolved oxygen (ppm) 5-10 
T'emperature (oC) 17-23 
and pH 6~5-10 
The above figures cover the whole of the water system: 
R. Nyamwamba - Lake George - Kazinga Channel - Lake Idi Amin. 
-The values for a specified area (L. George) are as follows: 
2(eu +) (ppm) 0."10 - 0.13 
Hardness (ppm) 80 120 
D. O (ppm) 5 82 
Temperature (oC) 21 23 
pH 8.0 10 
Future work: 
'rr' 
More sampling of the above water system will be continued. A more 
seasonal variation of the water quality characteristics (including 
copper) will be sought. Analysis of fish for copper (copper ia a 
cumulative toxicant) and bioassay experiments on the effect of copper 
on fish will all be -------done. 
Cuvier 1817 ( Family : MOCHOK~DEE) 
IN LAKE VICTORIA 
The study of the Biology of Synodontis Cuvier 1817 (Fam:Mochokidae) 
in Lake Victoria is necessitated by the fact that Synodontis vLctoriae 
is estimated to rank fourth in biomass -- after Haplochromis spp, 
Bagrus docmac and Clarias mossambicus -- in Lake Victoria (KUDHONG,\NI'; at 
CORDONE 1974) and the fact that the genus Syn0dontis is presently least 
exploited by the gillnet fishermen operating on Lake Victoria. The stud~ 
assigned to Mr. J. Okaronon is aimed at providing informaticn on the genu 
with respect to species, habitats, distribution, food and feeding habits, 
reproduction, age and growth Rnd gehaviour. This information, it is hope 
will be vital fnr the future development, rational exploitation and manag 
ment of the genus in Lake Victoria. 
During the period 16th - 22nd May 1976, experimental trawling was 
conducted in the Uganda waters of L~ke Victoria. The Synodontis 
specimens collected were used nainly for food and feeding habits and 
fecundity studies. Some specimens were also collected from Speke Gulf 
(Tanzania) during June 1976 when experimental trawling was on there.  
During the trawling in Uganda waters of Lake Victoria two species, 
Syn~dontis victoriae and Syno~ontis afro-fisheri were taken. 
Synodontis victoriae was More widely distributed, especially so in the 
Entebbe area where the catch was relatively high; 149 kg out of a total 
catch of 375 kg o 115 kg out of 300 kg and 107 kg out of 253 kg were taken 
from Naazi-Jana - Entebbe and Jana Nsazi Is. transects, respectively. 
Synodontis specimens were rarely taken from waters in and around Sese 
Islands. 
2. Food and Feeding habits 
The study of food and feeding habits of Syhodontis will define the 
role of the genus in the trophic dynamics of the fish community in the 
area l,f study. This information is vital in the manager.1ent as:,;>ects of 
a fishery with respect to this genus. 
Most of the stomachs ofjb~~h S. victoriae and S. afro-fisheri  
examined contained snails (Gastropoda), bivalves (Pelecypoda) and 
chironomid larvae in order of abundance. The table below presents the 
results of the stomach analysis for Synodontis victoriae trawled. 
Feeding habits" of Synodontis victoriae trawled from the Entebbe and 
Speke Gulf waters of Lake Victoria during May and June 1976. 
Time of day Percentage fullness I Number of stomachs 
(hrs) examined 
FULL 
1$00-2000 83.3 6 
~:"~6jb.:.2230 39.3 33 
I
, 
"2299-0100 29.4 34 
, ", 
0145-0445 12.1 33 
0530-0800 5.3 56I I 
1 
~ccording to these prelimi~ary r~sults, and for the spscimens 
examined and the ti~e of the day considered, the fish appeared to increase 
their feeding, activity t,.. reach a peak during th.-) period 18~ h"'urs. 
The feeding activity appears to drop thereafter. 
A t.otal ~f ~ight fish specimens at gonad state V and Vi were removed 
for fecundity studies. All the specimens belonged to Synndontis 
afro-fisheri. The specimens ranged fro~ 50 gm to 120 gm to 150 gm. The 
number of ova in the ovaries were est'imated at 1139.7 per gram 0f 
presprved gonad, ranging from 939 tn 1282. The t0tal number of ova for 
the gonads for the fish specimens studied varied from 4342 to 14,160, 
accnrding to the size of the gonads which depended directly on the size 
of the fish specimens. 
THE BIOLOGY OF BAGRUS DOCl-i.\C IN L,'cKE VICTOTIII\ 
Bagrus docmac is one of ti1e most important commercial species in 
Lake Victoria. Its biomass is estimated at 39685 metric tons thus 
second ~nly to the Haplochromis species f~ock. It is well favoured in 
many parts of E~ Africa. The introduction of trawlers is expected to 
affect the status .f BaErus in several ways. 
Mr. G. Mbahinzireki, a research officer Grade III is therefore 
studying the biology of this important predator in Lake Victoria and he 
h~pes to use some of the data for compilation of a thesis for a Masters 
Degree. 
Aithough bottom trawling is the major means of capture, gillnetting 
and beach seining have also been used to obtain specimens for tagging and 
growth estimation. A total of fish specimens tagged since January are 1533 
of which 183 were Bagr~~~ 61 returns of tagged Bagrus have been received 
at the Kisumu. Substation from fishermen in the Kenya waters 0f the Lake. 
The returned specimens will provide very useful information on growth rates 
and migration patterns? The exercise is proving very successful following 
the recent advertising posters which were distributed to fish landings. 
Further many vertebrae have been collected for the study of ring formation. 
Besides stomachs have been collected for analysis. These have been 
found to contain predominantly Haplochromis species which are predated on 
by almost all ranges of sizes of Bagrus, though the size of the prey tends 
to vary very ~uch depending on the size of the predator~ The Haplochromis 
that are being fed upon have not yet been identified. The second item of 
importance are the insect larvae, or nymphs and pupa mainly ~f Chiron",midae, 
Chanboridae as well as shrimps particularly in the young forms. 
OccasionaRi Gastropod molluscs also are fed on. Many other items are still 
unidentified and every effort is being made to classify them. 
Interest is also being directed on the few external and internal 
parasites of Bagrus. Presently two species of Argulidae family, namely, 
Argulus africanus and Dolops have already been identified by Dr. Roger 
Cressey of Nai±onal Museum of Natural History, Washington. 
These are external parasites which frequently inhabit the gill region 
and live on sucked blood and remain more or less permanently attached to orr' 
the tissue by means of suckers. There is no immediate conclusions as to 
what effects these parasites have on their hosts. But one thing seems clear 
that these parasites prefer fairly big sized hosts. And among the catfishes 
examined, Bagrus docnac is the most favoured host. Nematodes, still unidenti-
fied are common around the stomach and other visceral parts. So~e of them 
encyst on the outer layer of tl12 wall ,..f the stomach. 
Much remains to be done in the coming year, especially as regards 
breeding, growth and age determination of this catfish. With the data 
being collected now, it should be possible to draw some conclusive facts 
about the species' biology and ecology. 
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~Bsible g e a r s  a v a i l a b l e  •   
.  A  f o u r t h  s a m p l i n g  a r e a ,  ( n o t  i n  t h e  l a k e  b u t  conn~ted t o i t  b y  
n  a r t i f i c i a l  c h a n n e l )  t h e  K i r i n y a  S e w a g e  P o n d s  n e a r  J i n j a  w a s  a d d e d  l a t e r  ~n ~ 
' n  a f t e r  i t  w a s  f " u n d  t h a t  a  l a r g e  p o p u l a t i o n  o f  C l a r i a s  m o s s a m b i c u s  
~ters w a s  t h r i v i n g  e x c e p t i o n a l l y  w e l l  i n  t h i s  s h a l l o w  a r t i f i c i a l  
e n v i r o n m e n t .  T h e  o b s e r v a t i o n s  s o  f a r  m a d e  o n  t h e s e  f i s h  a r e  r e m a r k a b l y  
: l n t r a s t i n g  w i t h  t h o s e  o n  l a c u s t r i n e  f i s h .  
I t  h a s  b e c o m e  a p p a r e n t  t h a t  t h e  s m a l l e r  C l a r i i d s  v i z .  C l a r i a e   
A l 1 u a u d i ,  C l a r i a s  C a r s o n i i  a n d  G l a r i a s  l a z e r a  i n h a b i t  m a i n l y  s w a m p y  a z e a B   
le~ t h e y  f o r m  i m p o r t a n t  f i s h e r i e s .  T h e  n e x t  p h a s e  o f  t h i s  p r o j e c t  W i l l   
~tempt a  s a m p l i n g  r o u t i n e  i n  s o m e  s e l e c t e d  s w a m p s .   
T h e  1 0 w e r  c o u r s e  o f  t h e  H z o i a  R i v e r  w h e r e  . s q p a w n i n g  o f  a  n u m b e r  ' o f   
:  a d r o m o u s  s p e c i e s  h a s  b e e n  r e p o r t e d  ( I m I T E I B . l ' \ D  1 9 5 9 )  i n  t e m p o r a r y  f l O f \ d   
J v n l s  a t  t h i s  t i a e  o f  t h e  y e a r  w a s  v i s i t e d  b y  a  r e s e a r c h  t e a m  i n  M a y  a n d   
~une. A t  N a l e r a  ( a b c u t  1 0  k m  f r o m  t h e  r i v e r  m o u t h ) ,  6 3  s p e c i m e n s  , . f   
;~ u i a s  m o s s a m b i c u s  w e r e  c o l l e c t e d . .  T h e s e  h a d  b e - e n  b r o u g h t  i n  b y   
:  ~en f r o m  n a t i v e  t r a p s  c o n s t r u c t e d  o f  r e e d s  a n d  e r e c t e d  i n  t h e   
~dle o f  t h e  f l o o d  p o o l s ,  T h e  b i o m e t r i c  d a t a  c o l l e c t e d  s h o w e d  m o s t  ~f
 
h e  f i s h  t o  b e  i n  e i t h e r  R i p e  ( s t a g e  V )  o r  R i p e - r u n n i n g  ( s t a g e  V I )   
(  . a d i a l  c o n d i t i o n s .  T h i s  i s  a  c l e a r  i n d i c a t i o n  t h a t  s p a w n i n g  w a s  i n   
J  g r e s s .  A l s 0  s o m e  e g g s  a n d  f r y  w e r e  c o l l e c t e d  f r o m  t h e  p o o l s  a n d  s i d o   
i a n n e l s  c o n n e c t i d g  t h e  s p a w n i n g  g r o u n d s  w i t h  t h e  m a i n  r i v e r .   
I t  i s  6 u s p e c t e d  t h a t  t h e n e  i s  a  t e n d e n c y  f o r  G l a r i a s  m o a e a m b i c u s   
, - : . a v e  a  m o r e  o r  l e s s  c o n t i n u o u s  b r e e d i n g  p e r i o d  e x t e n d i n g  a l m o s t   
l r o u g h o u t  t h e  y e a r  w i t h  a  p e a k  s p a w n i n g  t i m e  i L  May/June~ n n e  p i e c e   
.  ~vidence t o  s u p p o r t  t h i s  v i e w  i s  t h e  o c c u r e n c e  o f  s p e c i m e n s  i n  t h e   
~ ~', ' R i p e - r u n n i n g '  a n d  e v e n  ' s p e n t '  g o n a d i a l  s t a g e s  d u r i n g  m o n t h s   
~eding t h e  p e a k  s p a w n i n g  t i m e  M a y / J u n e .  F r o m  t h i s  o b s e r v a t i o n  i t   
e m s  p r o b a b l e  t h a t  C l a r i a s  m o s s a m b i c u s  i s  l i k e l y  t c  h a v e  a l t e r n a t i v e   
s  n i n g  g r o u n d s  o t h e r  t h a n  t h e  p o o l s  a l o n g s i d e  f l o o d e d  r i v e r s  a n d 
J  ~ms, s i n c e  t h e  f l o o d s  o c c u r  a t  d e f i n e d  p e r i o d s  o f  t h e  y e a r  f o r  o n l y   
~iodof o n e  o r  t w o  w e e k s .  T h i s  v i e w  i s  s u p p o r t e d  b y  t h e  f a c t  t h a t   
: o n ,  s p e c i m e n s  i n  ' R i p e '  a n d  ' R i p e - r u n n i n g '  g o n a d i a l  c o n d i t i o n s  h a v e  
r e c o v e r e d  i n  o p e n  w a t e r ,  f a r  f r o m  a f f l u e n t  r i v e r s  a n d  s t r e a m s  d u r i n g  
.  3 e a s o n .  T h i s  p o s s i b i l i t y  w i l l  b e  g i v e n  m o r e  a t t e n t i o n  i n  t h e  e n s u i n g  
e - r v a t i o n s  o f  t h i s  p r o j e c t "  A t  p r e s e n t  t h e  d a t a  a v a i l a b l e  i s  n o t  enou~ 
w a r r a n t  a n  a s s e s s m e n t  o f  t r e n d s  i n  s e a s o n  g o n a d i a l  d e v e l o p m e n t ,  g r o w t h  
a n d  s i z e  o f  g o n a d s  i n  r e l a t i o n  t o  s i z e  o f  fish~ 
F i f t e e n  s p e c i m e n s  o f  G l a r i a s  m o s s a m b i c u s  f r o m  t w o  p h y s i c a l l y  a n d   
n~~ally c o n t r a s t i n g  e n v i r o n m e n t s  h a v e  s o  f a r  b e e n  u s e d  f o r  f e c u n d i t y   
~s. T h e  t w o  a r e a s  a r e  t h e  K i r i n y a  S e w a g e  p o n d s  a n d  t h e  m a i n  l a k e .   
\~ f i s h  i n  g o n a d i a l  s t a g e s  V  a n d  V I  h a v e  b e e n  u s e d  b e c a u s e  e g g s  t h e n  
a t  t h e i r  m a x i m u m  s i z e .  A b s o l u t e  f e c u n d i t y  f 0
5  
f i s h  f r o m  t h e  s e w a g e  
. :  h a s  s o  f a r  b e e n  e s t i m a t e d  bet~een 2 . 2 6  x  1 0  e g g s  f o r  a  s p e c i m e n  o f  
(  .  ( T . L .  7 0 . 2  e m )  a n d  5 . 6 7  x  1 0  e g g s  f o r  a  s p e c i m e n  o f  1  1 5 0  O O O g  
: - 1 1 5 . 9  e m ) .  F o r  f i s h  f r o m  t h e  m a i n  l a k e  i n  t n e  v i c i n i t y  o f  J i n j a  
l u t e  f e c u n d i t y  h a s  b e e n  e s t i m a t e d  a t  6 . 1 9  x  1 0  e g g s  f e r  a  s p e c i m e n
5
5 0 g  ( T . L .  7 3 . 0  e m )  t o  1 . 6 8  x  1 0  e g g s  f o r  a  s p e c i m e n  o f  2  8 0 0 g  
•  3 3 . 1  e m ) .  N o  g e n e r a l  t r e n d s  o f  f e c u n d i t y  c a n  b e  d e d u c e d  f r o m  t h e s e  
n a t e s  u n t i l  m o r e  g o n a d s  h a v e  b e e n  c o l l e c t e d  a n d  a n a l y s e d .  
i  
-','1.~~""·to:il..owiD6' --crl-t-cna---werc- c-onside-re-d most important in selocting 
the above areas: 
Bottom type 
Depth 
Li.mn<:lln-g:LcaJ. _,z 0 nc s 
Breeding groundGo 
Tl;lo~reas were scheduled to be sampled on a monthly basis u.singall  
pnssible gears available.  
A fourth sampling area, (not in the lake but conne~ted to it by 
an artificial channel) the Kirinya Sewage Ponds near Jinja was added later ~~ 
on after it was f0und that a large population of Clarias m06sambicus 
Peters was thriving exceptionally well in this shallow artificial 
environment~ The observations so far made on these fish are remarkably 
contrasting with those on lacustrine fish. 
It has bocome apparent that the smaller Clariids viz. Clariae 
alluaudi, Clarias Carsonii and Clarias lazera inhabit mainly swampy areas 
Where they form important fisheries. The next phase nf this project ViII 
attempt a sampling routine in some selected swamps. 
The 10wer course of the Hzoia River where '''>l1pawning of a number 'of 
anadromous species has been reported (ImITEIEAD 1959) in temporary fl,.,~d
 
ponIs at this tise of the year was visited by a research team in May and 
June. At Nalera (abcut 10 km from the river mouth), 63 specimens ~f
 
,Clarias mossambicus were collected n These had been brought ~n by 
fiEhermen from native traps constructed of reeds and erected in the 
middle of the flood pools? The biometric data collected showed most ~f 
the fish to be in either Ripe (stage V) or Ripe-running (stage VI) 
gonadial conditions. This is a clear indication that spawning was in 
progress. Also some eggs and fry were collected from the pools and side 
channels connecttdg the spawning grounds with the main rivero 
It is suspected that theDe is a tendency for Clarias mooBambicus 
to tave a more or less continuous breeding period extending almost 
thr~ughout the year with a peak spawning time i~ May/June~ nne piece 
of evidence to support this view is the occurence of specimens in the 
'Ripe', 'Ripe-running f and even 'spent' gonadial stages during months 
preceding the peak spawning time May/June. From this observation it  
seems probable that Clarins mossambicus is likely tc have alternative 
spawning grounds other than the pools alongside flooded rivers and 
streams, since the floods occur at defined periods of the year for only 
a, period-of one or two weeks. This view is supported by tho fact that 
often, specimens in 'Ripe' and 'Ripe-running' gonadial conditions have 
hoen recovered in open water, far from affluent rivers and streams during 
dry season. This possibility ,nIl be given more attention in the ensuing 
observations of this project. At present the data available is not enough 
tn warrant an assessment of trends in season gonadial development, growth 
rat~ and size of gonads in relation to size of fish. 
Fifteen specimens of Clarias mossambicus from two physically and 
chemically contrasting environments have so far been used for fecundity 
stUdies. The two areas are the Kirinya Sewage ponds and the main lake. 
Female fish in gonadial stages V and VI have been used because eggs then 
are at their maximum size. Absolute fecundity f05 fish from the sewage Ponds bas so far been estimated bet~een 2.26 x 10 eggs for a specimen of 
2 900g (T.L. 70.2 em) and 5.67 x 10 eggs for a specimen of 1 150 OOOg 
(T.L. 115.9 em). For fish from the main lake in t~e vicinity of Jinja 
absolute fecundity has been estimated at 6.19 x 10 eggs f~r a specimen5or 3 450g (T.L. 73.0 c~) to 1.68 x 10 eggs for a specimen cf 2 800g(~.L. 83.1 em). No general trends of fecundity can be deduced from these 
'st'Lmates until more gonads have been collected and analysed. 
._., C'" .., ... 0 ... (. tr. attempt age determination· for either 
juvenile or adul~:fish. Fer the former, very few juveniles have so far 
been collected to allow the use of t:le conventional histogramic present 
tion of lengt~ - class data. For adult fish, vertebrae have been extra 
from several Gpecimens. Work on ring-studies will commence as soon as 
a micrometer and projector are available. 
The food of C. mossambicus for the months of March to October has
--_.-----been determined using sixty specimens. Analysis shows reduced feeding 
activity in most specimens in the months of May to July. During these 
months the stomachs of more than 60% specimens collected have been found 
to contain very little food. The following food items were recovered 
from stomachs of C. mossambicus specimens from Lake Victoria. They are 
given in order of-abundance:-
Fish - Haplochromis sPPo 
Fish remains 
Gastropcds 
Bivalves 
lDnsect remains 
Debris 
Crustacea 
T~is shows the piscivorous nature of adult C. mossambicuB, preying 
mostly on Haplochromis species. Unlike their lacustrine counterparts the 
C. mossambicus from the sewage ponds appear to be omnivorous feeders. 
Below is a list of food items recovered from 10 stomachs:-
(a) Planktonic food 
(1) Bhytcplankton: Mivrocystic aeruginosa 
(Blue-green alga) 
NC'dularia spp. 
Melosira spp,.  
(ii) Zooplankton: Cladocera 
Copepoda 
(b) Other foods 
Larvae cf ar~hropods 
Aquatic dipterous flies 
Unidentified worms 
Terrestrial plant remains 
Terrestrial insect remains 
Sewage remains i.e. debris, seeds of fruits 
such as tomatces, passion fruits, pawpaws etc. 
g 
? e 
~ound 
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This analysis does not reveal any particular food item being dominant 
over the others. It is apparent that the feeding habits depend on what 
the environment offers. The nature of this food makes the stomach look 
empty at a glance. What probably matters here is the presence of small 
~uantities of different food items each with a high nutritive value. In 
this case it is impossible to assess the state of feed within reasonable 
limits of accuracy because hardly, any stomach, can be classified as 
'Gorged', ~ full, ~ full etc. It is hoped that concentration counts of 
t the different food items using a haemacytometer will help a great deal 
to throw light on the most important food items (especially the Planktonic 
types) and to reveal monthly variations in the concentration of different 
dietetic constituents. Although it had been originally planned to include 
Xenoclarias spp. in this study, it has not been possible to obtain any 
significant samples of these throughout this period. Only 22 specimens 
were collectem in March and none since then. 
FISHERY RESOURCE SURVEYS OF LAKES WAMALA AND KIJANEBALOLA 
The third &nd fourth experimental fisheries resource surveys of 
Lakes Wamala and Kijanebalola were conducted b~r Mr. J. Okaronon, a 
fisheries biol~gist at Headquarters. Lake Wamala was surveyed in February 
and June and Lake Kijanebalola in April and June. 
These experimental fisheries surveys are aimed Rt providing 
information required to generate enough scientific guidelines and advice 
f~r rational exploitation, management, development and utilization of 
the fishery resources in Lake Wamala and Kijanebalola. Of particular 
interest is information on (a) population characteristics (catch 
composition, size, sex ratio, etc.), (b) the size structure of the 
harvestable species based on length frvquency distribution, (c)' size at 
first maturity, (d) estimate of abundance of exploited fish stocks based 
on catch per effort (CPE) and (e) the optimum mesh size and the fishing 
intensity to be used on both lakes. In addition, these surveys are 
aimed at attempting to investigate the possible causes of the prevailing 
problem of decline in catch and size of Tilapia nilotica in these lakes. 
Two fleets of 14 multifilament nylon gillnets of 1-inch (25.4-mm) 
tn ~inch (190.5-mm) mesh with an approximate ~inch (12.7-mm) increase 
and tied end to end were used. All the nets were each 26 meshes deep 
and 100 yards (90 metres) long, except the 1-inch to 3-inch (76.2-mm) mesh 
gillnets which were 50 yards (45 metres) long. Sampling zonew were the 
same as for May and July 1975. 
The nets were surface-set (bottom-set in deep waters) daily around 
3.00 p.m., left overnight, and collected every morning around 8.00 a.m. 
The fish collected were grouped according to gillnet mesh size; these 
fish were then identified, measured for length, weighed, sexed, and the 
gonad condition determined. Physical observations were also made on the 
commercial catches at the landings and some fish from these catches were 
purchased for scientific analysis as above. 
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Lake Wamala fishery depends on Tilapin nilotica stocked in 1953 
and 1956. Multifila~ent nylon gillnets are in common use and fishing 
vessels consist of SMall canoes. Use of outboard motor engines is not 
permitted on the lake. A 5-inch (127-mm) minimum mesh regulation, for 
the gillnets, is still supposed to be in force. A mmximum of 250 
licensed canoes, operating from the 25 major fish landings are permitte 
on the lake. 
Species and Size Composition 
In Febzvary 1976 six fish species were encouteredin the 
experimental gillnets. These were: Tilapin nilotica, Haplochromis, 
T. leucosticta, T. zillii, Clarins and Protopterus. During June 1976 
an additional fish species, Xenoclarias, appeared among the catch. 
The commercial catch of the fishermen consisted mainly of Tilapia 
nilotica, Clarias and Protopterus. Tilapia nilotica formed the bulk 
of the catch in both the commercial and experi~ental gillnets. 
Tilapia nilotica experimentally gillnetted from Lak~ Wamlla 
during February 1976 fell in the size range between 6.0 em and 40.2 em 
with an average of 16.1. em total length for both sexes. The size range 
for the male fish during the same period was between 7.6 em and 40.2 em 
total length with an average of 1605 em while for the female fish the 
size range fell between 6.0 em and 28.1 c~ with an average of 15.8 em. 
total leggth. During June 1976, the total length was between 6.0 em 
and 36.5 em with an average of 18.6 cm for both sexes. The size range 
for the male fish during the period was between 8.5 em and 36.5 em with 
an average of 19.5 em total length. The range for the female fish was 
between 9.6 em and 28.3 em with an average of 181.1 em total length. 
The largest Tilapia nilotiea experimentally gillnetted from Lake 
Wamala during February 1976 was 40.2 em total length, while during June 
1976 the largest fish (T. nilotica) was 36.5 em total length, 0.68 kg 
weight, and caught in the 5%-inch ~139.7-mm) mesh gillnet. Both fish 
were male and were caught in sampling zones C (Houth R. Nyanzi) and 
B (Lusalira, shallow water). 
Maturity 
During February 1976, 56.1% of the 239 male fish and 43.1% of the 
181 female Tilapia nilotica were maturer The size at first maturity for 
the Tilapia nilotica sample was esti~ated at 15.1 em and 14.4 em total 
length for the male and female fish, respectively, during February '1976. 
It -was 15.0 em and 13.3 em total length for the male and female fish, 
respectively, during June 1976. These estimates are lower compared to 
those in May and July 1975 'with an apparent decline in size at first 
maturity. 
A considerably larger proportion of Tilapia nilotica were in the 
spawning stage (gonad condition VI) during June 1976 than during 
Febru&ry 1976. 13% of the 230 male and 12.3% of the 242 female Tilapia 
nilotica were spawning while during February 1976, 5.4% of the 239 male 
and 7.2% of the 181 female fish were spawning. Of the 230 male and 242 
female !. ~lotica gillnetted during June 1976, 2.1% male and 6.1% 
female fish were spent (gonad condition VII) while no males and only 
3.9% of the 181 females were spent during February 1976. 
I 
Lake Wamala fishery depends on Tilapia nilotica stocked in 1953 
and 1956. Multifilament nylon gillnets are in common use and fishing 
vessels consist of sMall canoes. Use of outboard motor engines is not 
permitted on the lake. A 5-inch (127-mm) minimum mesh regulation, for 
the gillnets, is still supposed to be in force. A maximum of 250 
licensed canoes, operating from the 25 major fish landings are permitte 
on the lake. 
Species and Size Composition 
In Feb~ary 1976 six fish species were encouteredin the 
experimental gillnets. These were: Tilapia nilotica, Haplochromis, 
T. leueostictu, T. zillii, Clarias and Protopterus. During June 1976, 
an additional fish species, Xenoclarias, appeared among the catch. 
The commercial catch of the fishermen consisted mainly of Tilapia 
nilotica, Clarias and Protopterus~ Tilapia nilotica formed the bulk 
of the catch in both the commercial and experimental gillnets. 
Tilapia nilotica experimentally gillnetted from Lak~ WamlAa 
during February 1976 fell in the size range between 6.0 cm and 40.2 cm 
with an average of 16.1. cm total length for both sexes. The size range 
for the male fish during th2 same period was between 7.6 em and 40.2 em 
total length with an average of 16.5 em while for the female fish the 
size range fell between 6.0 em and 28.1 em with an average of 15.8 em ., 
total leggth. During June 1976, the total length was between 6.0 em 
and 36.5 em with an average of 18.6 em for both sexes. The size runge 
for the male fish during the period was between 8.5 em and 36.5 em with 
an average of 19.5 cm total length. The range for the female fish was 
between 9.6 cm and 28.3 cm with an average of 181.1 em total length. 
The largest Tilapia nilotica experimentally gillnetted from Lak8 
Wamala during Feb~y-r976 was 40.2 cm total length, while during June 
1976 the largest fish (T. nilotiea) was 36.5 cm total length, 0.68 kg 
weight, and caught in the 5%-inch (139.7-mm) mesh gillnet. Both fish 
~re male and were caught in sampling zones C {Mouth R. Nyanzi) and 
B (Lusalira, shallow water). 
Maturity 
During February 1976, 56.1% of the 239 male fish and 43.1% of the 
181 female Tilapia nilotica were mature. The size at first maturity for 
the Tilapia nilotica sample was estimated at 15.1 cm and 14.4 cm total 
length for the male and female fish, respectively, during February '1976. 
It was 15.0 cm arid 13.3 cm total length for the male and female fish, 
respectively, during June 1976. These estimates are lower compared to 
those in May and July 1975 with an apparent decline in size at first 
maturity. ~ 
A considerably larger proportion of Tilapia nilotica were in the 
spawning stage (gonad condition VI) during JUIVe 1976 than during 
Febru~ry 1976. 13% of the 230 male and 12.3% of the 242 female Tilapia 
nilotica were spawning while during February 1976, 5.4% of the 239 male 
and 7.2% of the 181 female fish were spawning. Of the 230 male and 242 
female !. nilotica gillnetted during June 1976, 2.1% male and 6.1% 
female fish were spent (gonad condition VII) while no males and only 
3.9% of the 181 females were spent during February 1976. 
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Most of the fish caught during the period were caught in the 
~inch (50.8-mm) to 3-inch (76.2-mm) mesh gillnets unlike during MfY 
'and July 1975 whe~ most wer? cau~ht in the 3-inch (76.~-mm) to,~i~ch
 
"(101 .. 6-mm) mesh g~llnets. rhe h~ghest catch of 17.7 fl.sh of T~lap::La 
;.~lotica per net per night VIas recorded in the 2-inch mesh gillnets during 
:yebruary 1976 followed by 10.1 and 9.7 fish per net per night in the 
'·}-inch and 2~-inch (63.5-mm) mesh gillnets, respectively. During June 
1976. however, the highest catch of 17.9 fish (!. nilotica) per net per 
~ :jU.gbt was recorded in the 3-inch mesh gillnets I-lhile 15, 8 and 7 fish 
per net per night were recorded in the ~inch, 4-inch and 2-inch mesh 
;gillnets , respe~tiv:ly~.dur~ng the, same period. The highest catch per net 
per night for T~lap~a n~lot~ca dur~ng both May and July 1975 was recorded 
in the YA-inch C88.9-mm) mesh gillnets~ As has been the case since May 
1975, a catch of less than one Ti~apia nilotica per net per night, on 
average, continued to be recorded during the period in the gillnete 
~arger than 4}?-inch (114~3-mm) meshn 
LAKE KIJANEBALOLA 
Lake Kijanebalola fishery: like Wamalul depends on Tilapia nilotica 
stocked about 1953 ann 1956. Multifilament nylon gillnets are in common 
use and the fishing vessels consist of small canoes. Up to 500 licensed 
canoes used to be permitted to operate on the approximately 60 sq. km 
(30 km by 2 km) lake but presently the number has been reduced to about 
300 licensed canoes. Most of the fishermen are presently engaged in 
both Haplochromis and Ti~ia fishing and as such the minimum mesh 
regulation does not appear to operate here.  
During the May and July 1975 surveys six species were encountered 
in the experimental.gillnets, ~amely Clarias spp., Haplochromis spp.,  
Protopterus spp., Ti~apia esculenta, T. nilotica and T. variabilis .. 
No specimens of Tilapia ~~lenta and-Ti~apia variabilis were taken 
during the surveys in April and June 1976. Four additional species were 
recorded in April 1976, narr.ely Tilupia leucosticta, Astatoreochromis spp.,  
Tilapia zillii and Xenoclarias spp. 
Haplochromis Sppn 
As was the case in May and July 1975, the bulk (numerically) of 
the catch in the experimental gillnets consisted cf Haplochromis 
species. Of the 791 fish gillnetted during April 1976, 700 were 
Haplochromis and during June 1976, 423 of the 503 fish gillnetted were 
Haplochromis. Although Haplochrcmis fish were taken from all sites 
sampled, larger proportions were taken from sampling Gones F (Ntovu 
fishing village) and A (Mouth of River Kibale).  
The Haplochromis gillnetted from Lake Kijanebalola ranged from -
7.0 cm to 21.0 cm total length and 6~0 cm to 22.5 cm total length during 
April and June 1976, respectively. The Haplochromis were experimentally 
gillnetted in the 1-inch (25n4-mm) to 3~inch (88.9~mm) mesh gillnets 
with the highest catch per net per night being recorded in the 1-inch 
followed by the 1~-inch (33.1-mm) mesh gillnetsR 
Tilapia nilotica 
During these surveys Tilapia nilotica ranked second in numbers at 
fish caught. It contributed 5.6% and 13.3% of the total number of fia 
caught during April and June 1976, respectively. Of the Tilapia nilot 
in the catch, 80% and 86.5% were adults during April and June, respect 
They were principally taken in gillnets of between 3-inch (76.2-mm) an 
4~inch (114a3-mm) mesh. During April, a particularly large catch of 
T. nilotica was taken from sampling zones A (Mouth of River Kibale) an 
E (~muzuzu) whi~a large catches of adult fish of T. nilotica, durin 
June, were taken from sampling zones A (Mouth of River Kibale), B (Nab 
area) and D (Kyempewo area). More females than males were gillnetted 
during the survey, (62.2% and 68.6%). 
Young fish ranging between 9.6 - 14.3 cm total length were taken 
mainly from sampling zones A (Mouth of River Kibale), F (Ntovu fishing 
village) and H (Opposite Kyempewo fish landing) in the 1~inch (38.1-mm 
and 2-inch (50.8-mm) mesh gillnets during April 1976. During June 1976 
however, young fish ranging between 11.8 - 16.5 cm total length were 
taken mainly in the 2-inch mesh gillnets and principally from sampling 
zones A (Mouth of River Kibale) and B (Nabusozi area). A relatively 
larger proportion of Tilapia nilotica were in the spawning phase (gonad 
condition VI) during June than they were during April. 
Protopterus spp. 
13 specimens (8 male, 5 female) ranging between 43.5 - 75.0 em with 
an average 9f 62.7 em tr;tal length and 7 specimens (6 male, 1 female) 
ranging between 62.5 - 128.5 cm with an average of 82.1 em total length 
were experimentally gillnetted during April and June 1976, respectively•. 
Most of the specimens were taken from sampling zones G (Opposite Ntovu 
fishing village, at a point where lake Kijanebalola is joined to the 
Kachera-Nakivale lake system by a swamp) and A (Mouth of River Kibale) 
during April and June, respectively. Local fishermen occasionally take 
this species on long lines usually set clbse to and more or less parallel 
to the shoreline. During the surveys most of the specimens were taken 
in the 3-inch (88.9-mm) and 3~-inch (101.6-mm) mesh gillnets. 
Tilapia leucosticta 
11 specimens, 10 of them from sampling zone G (Opposite Ntovu 
fishing village), were taken in the experimental gillnots during April 
1976. The eleventh specimen was taken from zone A (Mouth of River Kibale 
During June 1976, only 2 specimens were taken from zone A. 
All the !. leucQsticta experimentally gillnetted from this lake 
during the surveys were adults taken from the ~inch (63.5-mm) to 
3~inch (88.9-mm) mesh gillnets. The specimens gillnetted ranged between 
16.3 - 23.0 em with an average of 20.0 cm total length during April 1976 
and between 17.5 - 27.0 em with an average of 22.3 em total length during 
June 1976. 
Clariaa spp. 
At least two species (not yet identified) were encountered in this 
lake, (one grey-coloured and another relatively dark-coloured). During 
the su~eys, 11 specimens and 4 specimens were taken during April and 
June, respectively. Most of the specimens were taken from sampling zones 
A (Ntovu fishing village) and B (Nabusozi area) during April and June. 
Most of the specimens were adults taken in the 3-inch (76.2-mm) and 
3~inch (88.9-mm) mesh gillnets. The specimens ranged between 43.0 - 67.6 
with an average of 57.0 em total length during April and, between 34.2 -
88.0 em with an average of 61.1 em total length during June. 
Ak~atoreoohrom1~ Opp.
-
At sampling zone G, opposite Ntovu fishing village at a point where 
a swamp joins Lake Kijanebalola to the Kachera-Nakivale-Mburo lakes system, 
seven specimens of Astatoreochromis were gillnetted during April 1976 and 
were met no where else in the lake. Ranging between 11.3 - 15.0 cm with 
LC an average of 13.4 cm total length; the specimens were taken in the 1~inch 
~\I" 08.1-mm) and 2-inch (50.8-mm) mesh gillnets. 
I 
ld Tilapia zillii 
I 
Only two T. zillii were taken during April 1976 from sampling zone 
,s G (Opposite Ntovu fishing village). They were taken in the 1~inch and 
4-inch (101.6-mm) mesh gillnets. Both were male ranging between 10.3 -
22.0 cm with an average of 16.1 cm total length. 
Xenoclarias spp. 
During April 1976. two specimens of Xenoclarias were taken from sampl-
ing zones G (Opposite Ntovu fishing village) and J (Kabaale fish landing). 
Both specimens were female of 13~7 cm total length; they were taken in 
the 1-inch and 2-inch mesh gillnetsh 
The rapid decline in the commercial importance of the Tilapia fishery 
in Lake Kijanebalola dates from the early 1970s. This is evident from the 
virtual absence of commercial fishermen on the lake and the change from 
Tila~ia to Haplochromis fishery. 
The records still show a relatively low catch of Tilapia species. 
A maximum of 2.3 and 1.9 fish of Tilapia per net per night in the 3-inch 
(76.2-mm) mesh gillnets during April and June, respectively, indicates 
an unhealthy status of the Tilapia fishery. This was more or less the same 
trend during May and July 1975 when the maximum catch of about 1 fish per 
net per night was recorded for Tilapia nilotica D The pessible causes of 
this decline are still far from speculation but one would think that the 
increase in the fishing effort during the recent years may partly be one 
of the major causes. It is to be noted that by the beginning of 1976, the 
number of licensed canoes operating on this relatively small lake 
(approximately 30 km by 2 km) had struck a figure of at least 500. At a 
meeting in February 1976 between members of the Kooki fishing Cooperative 
Union and the Regional Fisheries Officer a proposal to reduce the number 
of canoes to operate on the lake was accepted and it is understood this 
has been effected reduci~g the number to 300 canoes. 
The catch distribution of fish during April and June 1976 - as was). the trend during May and July 1975 - tended to indicate concentrations 
of fish at the mouth of River Kibale, and to some extent at Kanamuzuzu. 
The fact that most of the fish from these areas are juveniles and spawning 
adults may indicate these to be possible breeding grounds. The concentra-
tion, of the fish along the mouth of River Kibale (the only major outlet), 
howev~r, may not necessarily indicate the tendency for the fish to drain 
down the river - claimed by the local fishermen. 
-------~================~=~=~=~ 
The importance of riverine fisheries has all along been reali!  
in E. Africa. However information on the characteristics of the 81 
population structure and species spatial and temporal variability i 
unknown. Mr_ J. Balirwa a Research Officer Grade III is therefore 
studying riverine fishes with emphasis on their population structur 
seasonal dynamics, breeding and feeding. Initially the Nzoia River 
the western Province of Kenya affluent to Lake Victoria was selecte 
to its accessibility and prior investigations. 
The first survey of River Nzoia was carried out in April with 
coopera.fion of the Kenya Government Fmsheries Personnel. During th: 
which was basically exploratory, a number of sites along the river \ 
selected for future sampling. One such site is the river mouth whi< 
most accessible from Bukoma beach. Other sites include Nalera (10 } 
Esigiri (15 km), Luambwa (35 km) Anyang, Kodero, Waganda and Mumiaa 
(Figures in brackets indicate approximate distances from the river n 
All these places can easily be reached by landrover. The first roun 
gillnetti~g was undertaken during this period. This was followed by 
more visits between 7th and 17th May 1976. On this latter trip, a b 
seine was used at the stations which had earlier been earmarked for 
sampling. Species caught at the various sites were:-
(i)  Nalera: Barbus spp. Haplochromis spp. 
(10 km) Tilapia zillii  
(H) Esigiri: Barbus spp 
(15 km) 
(Hi) Luambwa: Barbus spp., Morm~~ kannume 
(35 km) Marcusenius grahami, Haplochromis spp 
(iv) Anyang: Barbus SPP., Alestes sp., Tilapia 
esculenta fry, Amphilius sp. 
(v) Kodero: Barbus spp., Alestes sp., Mormyrus kannume 
(vi) Waganda: Barbus SpP., Mormyrus kannume, tlestes sp. 
(vii)  Mumias: Tilapia fry suspected to be T. esculenta 
(70 km) and T.. nilotica 
A further trip to River Nzoia was undertaken between 26th and 30t: 
June, 1976.. Thi~, was the time when River Nzoia was in flood. It was' 
provide an opportunity for studying the breeding activities of anadrom< 
fishes. Unfortunately, part of th~ flood period was missed due to the 
inability to get to the site in time. In any case, observations were n 
on the species caught in traditional traps when floods were receding. 
Generally, almost all the fish caught from tra~itional traps at this ti • 
find their way to Nalera, all other usual landings being closed for the 
season. It may be noted that most fish landed at this time of the year 
caught in the traditional traps made in form of enclosures constructed, 
elephant grass and reeds. These traps cover more or less the entire 
flood-plain from the river mouth up to about eight or so miles upstream. 
These traps can also be found along the ~ctual lake margins adjacent to 
the river mouth. The work requires greater input and it is hoped with 
improved transport facilities to increase the regularity of visits. 
The importance of riverine fisheries has all along been realised < 
in E. Africa. However information on the characteristics of the speci 
population structure and species spatial and temporal variability is 
unknown. Mr. J. Balirwa a Research Officer Grade III is therefore 
studying riverine fishes with emphasis on their population structure, 
seasonal dynamics, breeding and feeding. Initially the Nzoia River in 
the western Province of Kenya affluent to Lake Victoria was selected d 
to its accessibility and prior investigations. 
The firRt survey of River Nzoia was carried out in April with the 
cooperafion of the Kenya Government Fmsheries Personnel. During this t 
which was basically exploratory, a number of sites along the river were 
selected for future sampling. One such site is the river mouth which i 
most accessible from Bukoma beach. Other sites include Nalera (10 km), 
Esigiri (15 km), Luambwa (35 km) Anyang, Kodero, Waganda and Mumias (70 
(Figures in brackets indicate approximate distances from the river rnout 
All these places can easily be reached by landrover. The first round 0 
gillnetting was undertaken during this period. This was followed by tw 
more visits between 7th and 17th May 1976. On this latter trip, a beac 
seine was used at the stations which had earlier been earmarked for 
sampling. Species caught at the various sites were:-
(i)  Nalera: Barbus spp. Haplochromis spp. 
(10 km) Tilapia zillii 
(ii)  Esigiri: Barbus spp 
(15 km)\ 
I 
(iii)  Luambwa; Barbus spp., Morm~~ kannume 
(35 km) Marcusenius grahami, Haplochromis spp 
(iv) Anyang: Barbus spp., Alestes sp., Tilapia 
esculenta fry, ~mphilius Spa 
(v) Kodero: Barbus spp., Alestes sp., Mormyrus kannume 
(vi) Waganda: Barbus spp_, Mormyrus kannume, tlestes Spa 
(vii)  Mumias: Tilapia fry suspected to be T. esculenta 
(70 km) and T. nilotica 
A further trip to River Nzoia was undertaken between 26th and 30th 
June, 1976. Thiw' was the time when River Nzoia was in flood. It was to 
provide an opportunity for studying the breeding activities of anadromous 
fishes. Unfortunatel~, part of the flood period was missed due to the 
inability to get to the site in time. In any case, observations were made 
on the species caught in traditional traps when floods were receding. 
~nerally, almost all the fish caught from tra~itional traps at this time 
find their way to Nalera, all other usual landings being closed for the 
season. It may be noted that most fish landed at this time of the year are 
caught in the traditional traps made in form of enclosures constructed of 
elephant grass and reeds. These traps cover more or less the entire 
flood-plain from the river mouth up to about eight or so miles upstream. 
These traps can also be found along the ~~tual lake margins adjacent to 
the river mouth. The work requires greater input and it is hoped with 
improved transport facilities to increase the regularity of visits. 
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Analysis of Lake Babati and Basotu data was conducted in our 
Laboratory assisted by Miss Apama. The data were collected in May 
1975 by a group of EAFFRO Scientific Staff. The survey was conducted 
. to investigate fact~rs leading to a considerable drop in~oateh per unit 
effort and to assess the present status of the fishery and consequently 
probably come up with recommendations for regulating the fishery. 
A comparative account of species proportion and composition in 
the two lakes is shown in the table below. 
Species B~bati Basotu 
Tilapia esculenta 1118 501 
Haplnchromis 1~77 
T. zillii 32 1 
Clarias 26 40 
T. melano;eterus 5 
Labeo 1 
After cxa:nining t~'t: LJ't&. i~; ";.;Lil i,e found that the two lakes 
Babati and Basotu I ciiffe' sigr.·;J·;' ~ _nt~.y in a number of ways. In both 
lakes the sizes of T.. &[>culej,1.'C'"l. D.,.-lJ ClariaG differ very much, the sizes 
being larger :i.n Baso~r- '"thD.:'1 in·P1o::t:.:. Hh~re- there is a considerable 
drop in catch per u~it effort with increase in gillnet mesh sizes. 
There is a tendency in Babati fo~' -che fish to reproduce at smaller 
sizes than in Basotu o I~ was condici~~ed that size differences in fiah 
species were probably related to differences in the physical environment 
and the rate of exploitationo Limnological investigatinns revealed 
that Basotu has more phosphates and nitrates than Babati. 
INSHORE FISHERY OF THE KENYAN \JATERS OF LAKE VICTORIA 
. Upon his arrival at the Kisumu Substation, Mr. T.G. Powell was 
assigned to continue the r~search on the inshore fishery of Kenyan 
waters of Lake Victoria o More specifically his programme was:-
Continue and expand the fish tagging programme in the Kenyan 
-waters of Lake Victoria, to define possible subpopulations ~f the 
economically iop0rtant fish species a~d develop recommendations for 
protecting and expandinG the range of the tra~itional oanoe fisherman. 
Mr~ Powell is being ~ounterparted by Mr. G. Mbahinzireki. 
After initial urientation on Literature survey, equipment 
preparation and project co~pilaticno field work was embarked on. 
Prngress has been accom~lished th~ough beac.h seining during five 
field safaris to maj or fish l?;::dill:~:>. Those beaches include, Ndul'U, 
Usenge, Asembo~ Po:..'-c Vic.;-ccria and l-:elT!J. Ray" Approximately 700 fish 
were tagged during the:38 work ·';rip.3o 
Addi tional tag retur.1. inforr.::-.:: :'.0'1 p~sters were ordered and 
distribution initiatec., A ~~~io tQ~~ Nas recorded with the aid and 
,.., ~L __ ~_ 11.-.... __ '-_ 
., 
Mu.(O.h. 't:1.me h8.f:/ bflOll epent aC1luiring cost estima.tes, requesting 
equipment and supplies and acquiring these items either through USAID 
EAFFRO. Additional tags and tagging guns have been ordered along with 
beach seins, trawls and other items~ u.s 
rep
Analysis of data has been restricted to tabulation of numbers of &S6 
each species tagged by location and number and the recording of tag at 
recovery information with corresponding data such as number of days ne .. 
between tagging and recovery, growth and weight and distance moved. 
Haplochrmmis tagging e:cperiments have been delayed due to the 
present use of tlle Kenya Fisheries ponds and aquaria. Also arrival of 
the ordered tags for this p~rp038 is still being awaited. 
One field trip on the 'NV Co:cmorant' has allowed tagging of a 
number of fish in both inshore and offshore areas around the Mfwangano-
Rusinga Island complex, this tagGing corresponds with the established 
Inshore Area 3 and Offshore Area 3~ Analysis of tag returns from this 
exercise will determine whether migration occurs between inshore 
populations and offshore populations. 
Determine the feasibility of the 'mother boat' concept within1 Fishermen coop9rativEs or ~rivatc industry and attempt to determine 
catch per unit of effort an~ cost benefit ratios. 
Initial contacts with Kenya Fisheries personnel requesting 
information or- regis~~ation of appropriate sized boats to serve in the 
capacity of a 'mother boat' t~ve been made o No other progress on this 
objective can be reported at th~s time. 
Biological research on some siluroid catfish species will 
continue and the feasibility of cUlturing some of these fishes on 
an eEonomic basis will be determined~ 
Large numbers of Ea~rus docmac samples have been collected from 
each area visited, biometric datnarrl. bony structures were collected. 
Work on the methodology of Rge determination has been progressing with t 
the discovery of a specifj.c dye that enables the researchers to more b 
accurately read the number of growth rings found on various bony q 
structures of this specieso This exercise will continue in order to & 
develop information on the growth rate and age of this species. i 
c 
No work has been accomplished on the feasibility of culturing 
these catfishes due to lack of time and the current use of the Kenya 
Fisheries Ponds. Plans are to initiate this portion of the research 1 -
early in 1977. ( 
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BIOSTATISTICS 
r 
The first USAID Statistician Dr. G. Marten returned t~ the 
U.S.A. at the end of.his contract early in the new year. His 
replacement, Dr. R.S. Benda arrive-d in the middle of the year and was 
assigned to deal more specificably with ~atisti~ whilst based 
at .the KisumuSubstation. Dr. Benda will be oounterparted~y the 
newly recruited ~search Officer Grade III viz. Mr. Oeborne Mainga. 
The two gcientists have spent the remaining months ~f the year 
in familiarising themselves with their environment, literature review} 
. equipment and general orientation. A work programme has:been detailed 
and aims at the follnw'ing:-
(i)  Carry out statistical services as required by EAFFRO 
and EAFFRO research scientists. 
(ii)  Up date EAFFRO data bank and conduct computer analyses 
of annual trends in Lake Victoria fisheries. 
(iii)  C~nduct biological studies of the common groups of 
Haplochromis. 
(iv) Analyse annual catch data from inshore and offshore 
commercial fishing for Haplochromis. 
"(v) Make recommendations for the systematic harvesting of 
Haplnchromis in Lake Victoria. 
(vi)  Conduct stock assessment estimates of the Kenya waters 
of Lake Victoria. 
(vii)  Train and work with a counte~part researeh officer. 
THE INSHORE FISHERIES OF THE TANZANImWATERS OF LAKE VICTORIA 
Dr. R.G. Muller the newly arrived USAID biologist was assigned 
this project based in the Mwanza Substation. A research project has 
been worked out and is aimed at providing meanignful information on 
qualitative and ~antitative characteristics of the commercial catches 
and the interaction and relationships between the different fisheries 
in the Tanzania waters of the lake. Fish tagging is an integral part  
of this exercise.  
To date Dr. Muller is going through the initial stages of this 
project. He has collected and has done preliminary analysis of 
eXisting data on catches, effort and gear types. Through the use of 
simple fishery models he is determining maximum sustainable yields and 
associated effort levels for the main commercial species for comparis~n 
with existing effort levels. He is also examining data on size 
spectra by gear type to assess gear selectivity. ..,-----
Preliminary quantification of the relationship between catch and 
effort by collation of existing catch records has shown interesting 
empirical relationships. This analysis has been completed as has a 
rOugh draft of the results and implications. The primary conclusion 
18 that the number of fishermen has a significant negative effect on 
the catches. Of the major fish taxa currently being caught, only ~odontis spp. does not show this negative trend but Synodontis spp. 
t 8 not a prime target of any of the fishing methods. Further, the
otal  v~ll1" n-f' +ha ~O"''''h ~~~ -f'';~l.. ~_ .•~ __ , , __ .s __.• -~, 
- .-- _... _. ... -... ----_._-
S't'$k~~;~h~{;:'a:;"'{~Fb":'~;;~r:te~'p'irt M~~: F'I~C':~6~'~'\h~"h~S"b~en' 
registered at Nairobi University for a Masters Programme. Mr. Opus 
has as a special project the study of the Ecology and Biology of the 
Schilbe and Alestes species of Lake Victoria. 
THE OFFSHORE FI$HERIES OF TANZANIAN WATERS OF LAKE VICTORIA 
=========================================================== 
Mr. G. Kukowski, USAID biologist arrived in the middle of the year 
and was assigned to continue this research project. The Officer arrived 
earlier than the rest of the AID Biologists and was requested to 
organise housing arrangements, unpack and prepare inventories of USAID 
supplied research equipment. The Officer then reviewed essential 
literature and prepared a work schedule on his research programme. 
Essentially Mr. Kukowski project includes:-
(i) Compile a log of all existing exploratory trawl data 
for Tanzania waters. 
(ii) Establish sampling programme for commercial trawlers. 
(iii) Establish experimental trawling survey for 'IBIS' 
(iv) Compare trawl data from 
experimental fishingo 
exploratory, commercial, and 
(v) Analyze the data frem the stock assessment surveys in 
Kenya, Tanzania, and Ugahda for determination of estimates. 
of standing stocks for each of the countries. 
(vi) Coordinate Offshore tagging proeramme with inshore programme. 
(vii) Collect costs.and earnings data' for the commercial trawlers. 
So far the compilation of the UNDP trawl data for Tanzanian 
waters has been completed throughT 273. These data were then analysed 
for total catch rates and Haplochro~is catch rates by quarter, diurnal 
movement, codend meah size and depth for each of the six sampling areas. 
The most obvious observation from the analysis was that the catch rates 
(both total and Haplochromis) are highly variable. 
Mr. KU30wski is being counterparted by Mr. Apollo Awino a newly 
recruited fishery biologist. Mr. Awino has specifically been 
assigned the determination of the Maturity of the Haplochromis species 
caught in the trawls and will study the gross feeding habits of these 
species .. 
LAKE MOBUTU SESE SEKO; STffiCK ASSESSMENT AND ECOLOGICAL STUDIES 
Mr. S.B. Wandera newly recruited in the middle of the year was 
assigned the study of Lake Mobutu Sese Seko. This Officer has so 
far spent the rest of the year familiarising himself with research 
techniques, methods and literature at the Headquarters. 
Thus far no surveys have been made and it is hoped regular 
visits will be mounted in the new vear_ 
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FISI-:i:Z:-;Y ~81 TOLICS 
EAFF.;.=(O I S efforts in t~1.e stCldy of Fishery ~cono,--1ics have suffered LL 
the past due to staffing ?robler:ls. A second eco:.1.or.Ust ~-ras recruited in 
the middle of tne year but the b~o 3i~1:~O economists together proceeded 
to the University of Nairobi in Se?tei:Joer to persue fla.sters Degrees 
under sponsorslti.:i? by the E.A. Co:nmmity. 
Meanwhile research projects had been marked out covering review of 
current state of the fishing industry in E. Africa, analysis of markets 
and distribution, mode of fishing operations, individual costs and earn-
ings, micro analysis of certain fisheries and specific studies of the 
economics of trawling and fisluneal production in L. Victoria. 
t1r. p. Karuhanga has therefore compiled useful papers on the 
~ability of tra~~ling and commercial fis~~eal p~oduction which formed 
the basis of recommendations to the uu~e Victoria Fisheries Commission. 
It is hoped that Mr. Karuhanga will continue ~vith the study of trawler 
operations and fishrneal production, dUQ~ing his vacations ~~d after his 
post graduate training lvhilst Mr. Odongkara will deal more speci.i'icallY 
with costs and earnings of fishermen and fishmongers. 
